Introduction
The objective of a soybean producer at planting is to establish a plant population that is adequate for maximum yield. The final plant population is determined by:
• Seed Quality • Seed Bed Conditions • Seeding Rate • Emergence
Seed Quality
Several diseases have been shown to effect the germination and vigor of soybean seeds. Among these are Phomopsis seed decay, purple seed stain, downy mildew and storage fungi.
A key factor impacting seed quality is the health of the crop and the weather conditions at the time of harvest. McGee (1986) developed a predictive model for control of Phomopsis seed decay which is very valuable. Seed treatments providing control of Phomopsis include products containing captan, thiram or carboxin.
Seed Bed Conditions
The rapid change to no-till and minimum tillage in the Midwest has seen a change in soybean production from row-beans to drill-beans. The impact of this is that growers are now seeding earlier into cold, wet soils, which are more conducive to seedling diseases. Among these diseases, Pythium, Phytophthora and Rhizoctonia are the prime pathogens which result in seedling damping off and poor root health (Rizvi and Yang, 1996) .
Another difficulty presented in no-till and minimum tillage is the correct seeding depth (0.75 -1 inch) so as to optimize the contact of the seed with the soil with early planting being the key to high soybean yields (Beurlein, 1989) .
Seeding Rate
No-till soybean plants grow more slowly and stay smaller due to cooler soil conditions which delay canopy formation which in turn reduces weed pressure. The easiest way to compensate is to plant in narrow rows so soybean plants canopy earlier (Swearingen, 1982) . ·
The optimal seeding rate increases as one moves from south to north. The reason for this is the impact varietal growth pattern, length of the growing season and latitude have on plant size at maturity.
Emergence
Soybean seed planted in 65°F soil will emerge in about half the time of seed planted in 55°F soil. Typically the soil temperature at 1 inch in Iowa for early planted soybeans (3rd week of April) are 53°F, those for normal planted soybeans (mid May) are 62.5°F.
Higher soil moisture with slower germination and emergence of no-till and minimum till soybeans, increase the probability of seedling infection by soil-borne diseases. At soil temperatures below 60°F, Pythium is the predominant pathogen whereas as the temperatures rise above 60°F, Phytophthora and Rhizoctonia become the dominant pathogens.
In the Midwest, soybean seed treatment should include compounds targeted at these three pathogens.
Use of seed treatment fungicides such as Apron®, Apron XL ™ and Rival will be discussed, along with the new seed treatment Maxim® which is in development.
BT CORN AND MANAGEMENT OF THE EUROPEAN CORN BORER:Introduction
The European com borer (ECB), Ostrinia nubilalis (HUbner), is a serious pest of com in the Com Belt costing farmers in yield loss anywhere from $20 to $100 per acre. With increasing restrictions on pesticides, the call for sustainable agriculture, and the mandate for less surface and ground water contamination, the demand has never been greater for innovative methods to control this pest. Transgenic com hybrids with resistance to ECB offer such a novel approach. Proteins such as the endotoxin from Bacillus thuringiensis (Bt) could be viable alternatives to synthetic insecticides. Insertion and expression of Bt toxin genes into com plants and widespread use of these plants could revolutionize management components for ECB. Dramatic control ofECB on these plants, however, has many scientists concerned about high selection pressure due to toxins expressed by these plants and subsequent com borer adaptation. In fact, this issue might be the Achilles' heel of genetically-engineered plants. Resistance management to prevent ECB adaptation to these toxins is necessary to protect these valuable resources. Entomologists are concerned about the proper use and management of geneticallyengineered plants. These plants will reduce pesticide input and thus will contribute substantially toward an overall goal of sustainable agriculture.
Benefits to Producers
Transgenic com hybrids will help stabilize com yields and will give producers one less worry --hopefully for many years. Another benefit of these hybrids is that reduced insecticide applications will save producers money and will lead to a cleaner environment for producers' families and communities.
Managing Corn Borer Resistance to Transgenic Corn
Concern for pest insects adapting to transgenic toxins is warranted because selection experiments have demonstrated that insects can become resistant to Bt-derived insecticides (McGaughey 1985; Stone et al. 1989; McGaughey and Beeman 1988; Tabashnik et al. 1990; Brewer 1991; Tabashnik et al. 1991 ).
Several strategies have been proposed for managing insect adaptation to plants that express the Bt endotoxin (Gould 1988a and b, 1989; Raffa 1989; Alstad and Andow 1995) . These strategies include using multiple endotoxins, mixing Bt com seeds with non-Bt com seeds, expressing endotoxin in specific plant tissues, and increasing refuge. Pyramiding two or more toxins could be very effective, but some pests are resistant to two or more toxins (i.e., cross resistance) (Gould et al. 1992) . Further, developing and maintaining multiple-endotoxin hybrids would be expensive for seed companies. Mixing Bt and non-Bt com seeds would require hybrid-seed companies to maintain Bt and non-Bt versions of each hybrid. This strategy also is undesirable because ECB larvae frequently move among com plants. A larva could ingest sublethal quantities of Bt from a Bt plant then move to non-Bt plant and survive. Consequently, a mixed-seed strategy actually could accelerate insect resistance (Mallet and Porter 1992; Tabashnik 1994) . For similar reasons, expressing endotoxin in specific tissues could promote ECB resistance. A larva could potentially move from toxin-containing to toxin-free tissues on the same plant (Mallet and Porter 1992) . A growing consensus from the scientific community is that refuge will play a critical role in any resistance management program (Gould 1986; Mallet and Porter 1992; Tabashnik 1994; Alstad and Andow 1995) .
Refuge is important because susceptible ECB from non-transgenic com and other ECB hosts, collectively these are called ECB refuge, will mate with resistant ECB from transgenic com. Susceptible moths will dilute resistance genes if they are present in sufficient numbers. Research entomologists agree that any resistance management program for the European com borer must include a refuge component.
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